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5 r h & *sm t * t> , 20*- J If & M z.Z>^ffii 7 v hOif5fiI(a 

-^1^*577 * k >mx-$>z> hy^Dty K£r^*i-5 h y 

h y r y ir y K^i^tS^Slte^^ H77=3rK>'iO#J^^20 
m* (W/W) %^_h> 0* U < «30fi4%^_h> «t t) U < tt40m 

£^wi-5$flt (hy^y-fey k) **km-r s b&tj ^m-r^w^m 
u-c# ibtifc ^©x^niit^tifflts ihk^oo 

5t4»Htlt ^A-r^xU7 ( Mortierella ) =* ~ 9* -f 

( Conidiobolus ) JS , 7 4 f~ J* ( Pythium ) M> 7 -< h 
7^7 ( Phytophthora ) ^ , -•<:=: V ]} j. — A ( Penicillium ) M ^ 

7 K^^D a. — A ( Cladosporium ) I, A =i — ;U ( Mucor ) ^ , 
7-f'y3 — A ( Fusarium ) T^^A^tA* ( Aspergillus ) M 

\ p - F h^7 ( Rhodotorula ) JH N x y h ^ 7 F 7 ( Entomophtho 
ra ) I< x.^fy^.TK^Vv'-^A ( Echinosporangium ) M > t 7° p 1/ 
^-T ( Saprolegnia ) M JK 5 ^ £ ^ & ^Mf S ^ £ ^ £ 5 „ 

^A'7,f XU7 ( Mortierella ) l^-^f ^ x 1/7 ( Mortierella 

) mmizmirz ^^^tm*. ^j^^a*^ • xny*^ ( 

Mortierella elongata ) x ^: A ^ =c U 7 • x ^ -> ^ 7 ( Mortiere 
11a exigua ) % ^;l/f ^xl/7 • 7^f^n7/f7 ( Mortierella hy 
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grophila ) , )V 4 ^ V' 7 * T fc° "J" ( Mortierella alpina ) ^ 
§:#tf§rt^T't5. A # ft * A- x w 31 1/ 7 • ^ n > # ^ ( 
Mortierella elongata ) IF08570, tA'T/f • ^ ^ y (M 

ortierella exigua ) IF08571, ^A-'T4^\s z 7''7s(yv74 : 7 ( 
Mortierella hygrophila ) IF05941, ^^T-j^U^-T/V^-y (M 
ortierella alpina ) IF08568, ATCC16266, ATCC32221, ATCC42430 
, CBS219. 35, CBS224. 37, CBS250. 53, CBS343. 66, CBS527. 72, CBS 
529.72, CBS608. 70, CBS754. 68^ <D & # if -5 r t ffi X* # 5 0 

r tt fc^&tfcteVN-f , *BRifr«>BtfflifeARl*W3feBr (IFO) 
, R * m <0 T * V iJ is ' # 4 ? • # JV J- -V — ♦ 3 U * 3 > (Am 
erican Type Culture Collection, ATCC) R , Centrralbur eau v 
oor Schimmelcultures (CBS) if* h & A> h ffl PS & < A -5 - £ # s 

^ 31 U 7 - n > SAM0219 ( $fc X ffi W & M 8703-^ ) (ftlflf* 
##1239*) Srlfflt5r ifct?#5. 
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k ^fifea**^ bfc h y ■? y -t y h'^ffiits^^t^s. 
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) ^Sfflto:HST'^ 0 JiiBhy^y-ty K©i,3-ttfc^^t 
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* Y ; 4 v — )V T8A8J £t>5ft-f-) as#f*bV> 0 

mi k«:, mm^zMm vtcm&fcte y mm?* mm (mj 

fliO 4> m A 5 fcl!) ^-if T?*D7k^»ft$ *u3 tf^ - <£>fi$ y — 
MtJJgJlfi^^T* t , ISH^flC 1 ©2-^ y 7 v ;l-y !) t n - ;V (2- 

mg) ^^^-t-5 o - <D2-ttGn#i%izLi\Bftmmffl®ifrm < p^jr-i*^ & 

, 2-MG I* fllfr t Rffim&MfttemZ & IT> S^fJJIJWm 

tt»<aj»jiBJteKt!:i*< . T9* b* >'mn®tiiz < v^#ilrRfotv^ 

^ y -t y Ktifta^an ( h y r y -t y k) t *s. 

( h y ^ y -t y k) RO't'MMo^ftTT', h^yty 
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/iofc -^y t y k) oiffln^ i 5 ^ j& jix s£ f£ t & i& <fc#>. 

0°C if5„ 

-■if i tt> #>J;Lte\ y ( Rhizopus ) m, !) (Rh 

izomucor ) Jl , T*^/l'¥A'* ( Aspergillus ) I* ¥ (D '0. %0 & 

5 y — if fdOVM: tt, rfc8£tf><b<D£rffl^§^ t ^ ^ t 5 „ #J *L if 
, ]) >/ 7 * • 7 s U ~v — ( Rhizopus delemar ) ©y^'-f ( ffl 52 

( $0 SL ^ y — if ) , U / An — ;U • 5; — /n ( Rhizomucor m 
iehei) O y ( / ^ • / ;uf>f * * (**) *±®K V ^•T'T A I 

M) , T-fe^A'^r/^^. • — 13 — ( Apereillus niger ) <D }) — if ( 

mVX^ZteVX'tetj: < . l,3-*£^ift V /N°-if -efctuti-T^T^ 
30 o C^_h, n £ b< }i40°C^_hi:-rSfc^, SI Pit ©Bi'tt £ ttflP f 

5 § ^T*@^ma^^ii^^ b/c y ^-if ^ffiffl-rs ^ ^ u 

V>„ gl^bta-ft £ bT#7L^ (/N-r#--7*) IlgX'fcot, ^10 

tfDowex MARATHON WBA^^tf & *L 3 „ bfr>b, r fl h @ ^ ffc jfi # 
tn fig £ b T V> 5 fc> T? W: < , Wff&i* & t? t o H £<fbt!# tf fc 
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0°C) lz.tiaz-Xt£m*3&J&£&Z * Z<DitWi^} 

18H£ ft B^fi^ll^Lt, 0. 05~0. 4f i©l,3-t# 

o r <E>j&fiM- ± 9 ^J90%o y — -g a* hi ?g -ft; $ ft 5 

££TM3^X^/l'i£$&?&'i4i3:£< , ?K1-10S* (w/v) %^*p 

*. fc g SC * "T? , £ L < tt7kl~3fi*%SrJP^.feS« t fT?W«!!3a-r 

s 7K ^ ^ ^ ^ ^ ^ ^ ^ A'^S ^ il b {31 < < ft £> N * /C, 7K 

1-5 (flD7k##MSjg r. tttfv 5 ^ y -fe y n\ ^/^y-try Ktf*£/?fc$ 

tK &"a ^ ^ ^ T* t> ^ ^ i < rtr t^T'^ 

SSrt'ttSlfti (hy-yyiry K) fc&l^-Ck, SJESS*^SrffiT 

^L^hy^y-fey K (SAB) &»*«Mi:*i3ti-.3 r i #-t?* s. 
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a-^, rtJIRiS* SL»«, v'ny/f©j)BIiiT'fcoT 
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y 5: ^ > • ffi ^ ^ T" A' , T^aMfVS^f 7!) yKx^rA\ ^ 
^vi/fc K * * 9 sT— V — A (BHA) , 7*f^t Kp^'/HMV (B 
HT) , ^/-t-y^/l^t Fo^f/y (TBHQ) % 4-t Kn^V^^- 
2,6-^-1-7*^ ,^7x7-;l/ (HMBP) i 5 *^J*Si» 

ffcjffl Sr^P tf 5 r & X * 5 „ 

> y - h n 7 x o - 5 - h n 7x p-A\ £ -h3^^n — 
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as, r tt & fcRBjg LTV\5 ;b f t T* & . 

^OiKIIliiliEfO. 14g, MHi&IZT'0. 19-0. 20gk (Oft&tf 

(uh****m, 73-82, 1995) , mm&<nM&fotemm<Dm& 

5>^«-=e^^±, 77^ Ky»Sr«IRt5^5^*5, b ri* o T 
, *»M©79^Ky»*iJ:tJ!77* K>H^«^JIIteitt5ft 
^%©/&A (00*.!*, #«60kg£: It) -B ^fc 9 Ogl&ili, T 
7^F>'liliat, 0.001g-20g, b < ttO. Olg-lOg, J; 

9 U £ b < «:0.05-5g, MhtJ- * b< ttO. lg-2g£ 1-5 „ 

*t57?*Ky*OlB*HfeIKi:45. fcfcb, tfc 

Sr^*rl-« h 9 y ir y F^tfptK^tS^I^, T7^KV 
ft £ bTO. 001S*%£A_L, m- & b < ti:0. 01fiS%£*_L, iUfiff I 
< Wt0.1fi*%#±£*5 J: 5 *6>Ki, 1 ,3-ffc * $OI 

/fcMas, 2-^(^r ^^r Kvi^i^ifc h y * y KSrtJcA.au: 

SB-a-i" Zm&fclZ, 0.0003fi*%&_h> iftt. b < WtO. 003S*%^± 
> £ «9 *f * b < 03m*%£*JL t 1" 5, 

iCo^SCf ^TliltS rt^fto, 
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<^^#*^, ¥§s*> &i§-tB\mtei?<D£<9mtez>tf. m 

» /&A (&J60kgi: bT) -0 ^fc 9*^B^77^r KV^^U' 

ilHT, jI^T^O. 001g~20g, b < te0.01g~10g, i t) 

£ L< ttO. 05~5g, b< ttO. lg~2g£ — 0 l®-3|e] fc##J 

tt77^ Fvi, ^-4 s< >• # ^ \? =i ~* * =^ > m 

* b 

77^f Ky®4llHt^Af^iU7 • T 7V fc° -7" (Mortiere 
11a aloina ) CBS754. 68£r M ^ tc „ ^A'3-^1.8«, 7C 3. 1 

%, * Si* 0.1%, KH,P0 4 0.3%, Na 2 S0 4 0.1%, CaCl 2 • 2H 2 0 0. 05%.£. 
t>*MgCl 2 • 6H 2 0 0. 05%£^fr t^±t66kL^, 10kLi#^ W 1R St b , #J38 
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pH&6.otepisE ufc. mmmmzoL&mm u, Mg26°c, iitc* 360 

ra 3 /h, Wft&2OOk?a<D0kWT'8Um&m^ffiW®m%ft<ot£ o *5 
, «#*tt*^»**ftSrlO-15ppinSriNt»-t-* J: 5 fcW«EU/t. $ 
P> , ^/U a - * & & £ 4 0 S £ *C MP i o T * <Z> ^ A- 

Lfc (_hfBO%te, S# (W/V) o 

J3ftH, &i&T, 7?*K ^i&Hr^ MJ^Dty K dft^fliftS 

i?©-axii^^^77df K>'iT*$>5 h y ^ y y KSr^ftS 
M)^!)t!i K) 150kg Sr#fc 0 » btbfejftJIB ( h U ^ !J * !> K) 

tf> fiJ tt 40. 84% "C? fcofco 

r-y/^>^, v^^-y-y y uy^/iif^, ^tt^etiii. 63%, 7 

.45%, 7.73%, 9.14%, 2.23%, 3.27%T*fcofc 0 £ h \C , ±1577^ 

( h y y ir y K) (SUNTGA40S) St 3i^A3i ^t- 
/Mfc b, T 7 =*r K> ^^^A^^7"A^40%^t?jlMM^^^-A^^ 

^^OiljISft^ h^77^-t i^T, 99 

2 . 1 . 3-fe $ M flj E S - tu7 7^ k ^ ife a* *i 

<< * >&&ffiJ!ii§.& (Dowex MARATHON WBA : ^ £ <{r ^ # A ) lOOg 
Rhizopus delemar y — -if Tk^M (^y^° — 12.5%: 
fflia^m (80 ) 80mim!BI»b, 240mK£>?$T -fe h > (-80°C) !rS 
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iz , # ##)J 1 t'#fc7 7^r K >'M & 40%-a Wt5 tU 
K (SUNTGA40S) 80g, # 7* ]) A$160g, _h|B II U — if 12g, 
7K4.8 ml^30 o CT*48B^^, J*# (130rpm) b # £> S JtS £ * „ S 
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